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(54)Title 



(57) Abstract 

A substrate for device manufacturing on the surface of which a recess which 
does not pass through the substrate is formed. It is preferable to form the recess in 
such a size that it can be used as a mark for prealignment at least at part of the outer 
peripheral section of the substrate. The recess refers to anything that does not pass 
through the substrate and includes notch, hollow, hole, etc. The position of the 
recess on the substrate can be detected easily with a dark-field vertically projectile 
illumination type image forming microscope, vertically projectile illumination type 
differential interference microscope, etc., and the substrate can be prealigned based 
on the result of detection of the recess. In addition, since the recess provided for 
prealignment is formed so that it may not pass through the substrate, stress 
concentration hardly occurs as compared with the conventional orientation flat or 
notch. 




.(57)W6 . 

4^Tfc5ii:d5^UV\ -Mitt, *«*jrab*v^b^ODfl^^lt!*L, 
^3 9^# (NOTCH) (HOLLOW) H J* (HOLE) ft £*£t**T?/fl^fi. 

r©*ajtt*icae-5* % ***^ftM-frt>* (^yr^^vM ^> 



AL 

AM 

AT 

AU 

AZ 

BA 

BB 

BE 

BF 

BG 

B J 

BR 

BY 

CA 

CF 

CG 

CH 

C I 

CM 

CN 

cu 

CY 

cz 

DE 
DK 
EE 
ES 



a—* hyr 



F I 
FR 
GA 
GB 
GD 
GE 
GH 
GM 
GN 
GW 
GR 
HR 
HU 
I D 
I E 
I L 
I N 
I S 
I T 
J P 
KE 
KG 
KP 
KR 
KZ 
LC 
L I 



Pud 



*yv* 

B* 

y tfvva^: 



lk *y • s 1 

lr y^yr sk 

LS UVh SL 

LT y KTnT SN 

LU SZ 

LV 5h?ST TD 

MC *^-= TG 

MD *yH?^r TJ 

MG TM 
MK K-T IB^-- ^7^/7 TR 

&*DS TT 

ML vij UA 

MN ^C-^sfyU UG 

mr ^-y^r us 

MW UZ 

MX VN 

NE ^sx.—jV YU 

NL ZW 

NO y— 

NZ ^.jl— - f^K 

PL *K— 

PT alOvhtf/w 

RO /V-757 

RU Di/7 

SD ^-^y 

SE 

S G V^tf /U 



Vac 7 . uaf-^ 

^7^7>K 
K 



WO 98/57361 



PCT/JP98/02566 



m m m 

&&z> 0 z<d£ 5 ^a-a-^-a: (77^^f) zmffi&izn ot-^>\^. 

GLm&t>"£&'<7t>frX^1Zo 

^ft-f&g-g-fcH* (7°yT7^^>h) dSfjfeixTV>S e 



WO 98/57361 PCT/JP98/02S66 

b *s a Jtt- ft & *3 ^ $> o „ 

-aiwicit* 5 t> ©-eta* < » *»w<7>Doai3&sjKfifc ^^m^mmmt^m t ta 

HUlBS^^Hiib^V^fSJb^Da^^S^L, m<9XZ (NOTCH) , S^. (HOLLO 
W) % 7t (HOLE) /.c^Sr-^tpaE^-efflV^So 



WO 98/57361 



PCT/JP98/02566 



p/ittltfe/iSrWi-SSStt, =■>- • --Ov^u— * (SOI) 

HufEJ&ftJg^Bt^ S«IEIH»^»«?-r5^ — >tf«*«r 



WO 98/57361 PCT/JP98/02S66 

_biaawsr^i"5fc«>i^ fc&m^mzmytJjm^ mm^mm^mm^ 

ID l Ate, *l8WO-Hftiffil^5 !>xAW3|iiB0 % 

HI 2 A*5J:tf2 Btis *©»>3iyNO«3ftxSo--««r*i"il*BWriHH, 

HI 3 A~3 Ett. H2 BO«***i"!>^^©»3ftXfi^---'WSr*"*"5S*lllPriB 



WO 98/57361 



PCT/JP98/02566 



^-t-mm&#4siHL 

Hli A*5<fctM Bl:*t*»il:i5f/^^^ffiStSi LTCD*^- 
1 te s V^S^lJa^'^'^yi/al — * (SOI) fl|j^CO'>!J =3^ij7ai 
^-e&5 0 HI l B t^T^i - J; 5 2£3li£71£fil«^^ 1 «U J¥£#0. 6-lm 

tt, J? $ # 0 . 1 ~ 1 0 0 ju mgS©l|ft-> DaV (SlO,)ft ^Tffllfft IT 

HI l A*5J;t>*i Btd^-TJ: 5K S *mMBm<D 1 <Dt\-mmzte^ 



WO 98/57361 



PCT/JP98/02566 



2o^s=sr^ffii-sr tx. mmm^^tmm^mx, v^^kdw-m 
mvxmw-tz* 

^(DnMWmXte, SO lffi&fDV^^ 1 tt>9 ^t)^r^^J; <9Mit-r-5m 

1 ig] 

i2Ai:^n ~>y ^:/^ha^'^ib/&5Si! 1 o&m 

^roHJfeJ^igTtt, -0. l~10 0MmtST^5„ 

tfBPSGi^) ^cvDii^J: t)*6i^e4<D*S{c:*i^-rsr kiz.£Qm& 

£*L3„ CVDjSfelC«};!5M$*l5¥Sfti5 2£>M5 2 a te v i£fllHa£T?W\ 
IHi£h4r*i-sa5-e*)»). ^<£>££-T?te. £ 2 5 4 Srtt *} ^t?** i <b 
iiBlT^5o *rT\ *HJIS^«-Ctt, ¥Iftg5 2 0SB5 2a.^ ffc^^S 
(CMP : Chemical Mechanical Polishing) fcfe \Z. X «9 -5 „ CM 

6 



WO 98/57361 



PCT/JP98/02566 



tCx, mzfofeztittw*. fc t s ~ 5 o n m©^b~> y = y (S 

/i<*-r (ai 2 o 3 ) un^mmmm uz.t *\c$twc£ 

mmt. 2 i^iflgtS 5 4<D*ffiir ^«<9^^-&^>c "9 LTIi, 

g?*£lj£^5if2fc<t, /B^&V^&^fcS, &*#J£fflV^2ffe-m, 

5 ~ <b^-e^-5^, so I S^fcf^^jA^ix^^x^^^^tt^fSjJi^-^^f-^ 

nmmmfe. mmigmfetet*&%ibfrx\,^z> e mmm^m^^^^xmm 
{ci^lt«, ooo~i io o°c&£Tf2^3mmmm<Dmmm&ft 

M&fr1fi<nt°-?ft< 5 X ^$^tyaAt5SIMOX (Separation 

by Implanted Oxygen) jfei-<t 9 fro X & &V\ ^" V&A Lfc^tfDg^Mfc 3 



WO 98/57361 



PCT/JP98/02566 



ffcttCVDffiflCioT, Wi^-^bv'y = ^bJ&SlfefMM, $5iTJ?^ 

>-«fc «9 «\ l«ft'>y.3>i».t>45!|ii{t:|50^»4 Li\ 

[*2.Ig] h&IE^I Iglii 9#S>*tfc:SO 1 1«36©-^3i^N i &;Sv\ & 

5 ©Titms^t;^ y = if -em j& l x & s tettJi ^i^f> 

W-mftfifaco^J K^y^ttt), ^^S2p{c<t5^y > b-e^3fc£*i 

(10/imgl) -e^v^c^. HfeT^ffift^^ h^y^^^g 

*&fl§V^5£ t^T?#5 0 rWciot, i3Dl^t<tpl', v^y=i>@5rt 
Bfe*«B9iS. SUMS!)** ©.Q0*B) 2 il AfcitFl BiCTt 

8 



WO 98/57361 PCT/JP98/02S66 

■'\?fc*5, ±&Lfc3SffiJBflre«u HI 2 A*5.f0t 2 B {.d^Tte 9 &K>l±&ffi Srfflv^ 
TSO I «it0^3i/M ^®iitLfc^{C. »V^«3fc#2«rJ£fifcLTV>* 0 L;6> 
L : |*J8WTftt, li!)^^^^ 1 *^ftS^5 OO^^l^ fl£3fca»&4* 

^ l £#5 HI l A^it;i BK^lrtyy) 2 &mf8.-fz> k >b-c#5 0 



WO 98/57361 



PCT/JP98/02566 



T?, IO««l*SO fra^tfeffljR 3 0-3 2 ^^ffi^ 30-3 

2(DIM 9-#£filfti;R4 0|^Oiii^3ai»i^j^$ttTV^-5o *fc, !7^i^ 

tT^5= -t IT, 7 , y77^^>'hii22±{;, El 1 (C^-T [731^1 ^S^g 
!7^/^^ffi^ 3 0 — 3 2 <7)M^^^ 3 0 a — 3 2 a & *7=cs^ l <7) 

m 5 Z?VT=7-( hmm 2 2 _h-T?(7>m^» 30a — 3 2 a £ 7X/n 1 
£<E>08#«r*U fL3fi^!?3 0 a^ld^x/N l <6§J9^t 2 *K •fm^>^.^ 

Sf3 1a, 3 2 a rtM^/^ l ©xy vWMR* oT^So ^LT. ^faJtJ?^ 
4 0te, m^«»3 0 a F»?oiMft|i#JE£:^-5l»iftfl|».«r«iaUT» $|19^£2<D 

3A©2ftjcW4fiisrttWL, m^mmnm 3 1 a , 3 2artoiti: 

IK3 3 CO{i«^^mi-5 0 r;ftfe<Dtfcffii£jfUdK^T, ^^40^1) 
77^^ > hmm2 2<D$Lm®:ftW)fe*Mffl-1rZ 0 

m4(c^-rj; 7?>< * 1/ bmM2 2<Dm^±£w&&v ( ZE.w\z^ 

10 



WO 98/57361 PCT/JP98/02566 

(W&fl^) (4!>3:^tti^3 0~3 2^tT±0Jil4 OliM^ ^fr 
£>0®&if#gJ:<9 ^M^4 Of*. ^/M^tp'k^&TcMf (WX, WY) , 

^'2 0 {C^oTPlib^n — 1 \z. X V m&ZfoX *7^^-fc;\<? l 4 _k(D 

fc^ v 77^ ^ ^ M^Vih 1 9 I:«!;oT!)x;n l ±.<D&i/3 y h t m^WttfL 
yM±0#C/3 y h^OIESt^e^^ai^ttS. -£<D^ ?3iyM (T^g^ 

% 2 common ?tztbiz^ ^MmrnxK^mnm^^^mWim^^ir^^^. 

^#-£5fc#> x ^W7^^^ttS^3 Oiaot^l^t 2<D^B^ri^#SS^^ffi 
Ztefrotz* fc*3 % HI 5 (D^M^M 3 1a, 32at1i^lOxy^tti 

fc<t;U*\ HI l A^T^l B {d^-f^iS^li^S l Ttt, *_LJl<D-> 

U =>>m5<D-m~(DZ>-WyX% 2tfBJ&£tLX\,^Z>&, |g]6 A~6 C{C^i-J; 

11 



WO 98/57361 



PCT/JP98/02566 



!>XAlBSrij|LttavS r«!>XAlB(D«)^$2B'b, HulB^^ 
liW'S^^Ai O^Ji9^# 2 irP3fll*f^ffl«r*i-a. fcrtfU HI 1 A$o&lP 1 B 

k:*-*-*^^ 1 \zmf&LX3b6w<o%.% 2<dJj&, m7 B^-r*^^ i bi-^ 

(HI 8 A-Vte3mffi) -C^±m<^>^r^Wm 5\Z®<0X% 2 2D:}3«fctJ*2 

gp -t, y x ' n i c <d * <fr K*t L WfiiK: * £> v > «fc 5 1-19: 5 r. <b \z. X o T , 
V^;^ l c<&E^J;£ft©»B&l»ifcT*£ S 0 

Mfc, 1218 CtdTjH-J: >>x/m e<d^«»9J^S5-Uj&v^«-(? % 

w o * 1 2 (omm t mmumx-ib s 0 

flJ^fcEv-y = - X>m (G a A s ) 4(f^^*ft:3SIR2|cft:_ht2mi«> *■ 

12 



WO 98/57361 



PCT/JP98/02566 



iztz, ±.m<Dnmwmxi^ v y^yy^TMx^^^^m^ox^^Wi.nx^ 



13 



WO 98/57361 



PCT/JP98/02S66 



; , tit # (D m m 

mt*%L. mmmmm^, mm.wmm&Lxhzm^i^mm<D7 £ s<s* 
3. mtzmmmtK mmmm^^mm^mm^x^^mmmt. mm 

m tzmmm <d - u \^ da n z xm-t z m 2 is £ & m-r 5 % 

8. ftufESB 2 XS^ 

ffirSB«3feSO*fl5(^ MIEDfl^^^i-6^^^-^XIi7fe?rfT9XS<i:> 
fnE«3fe* s fTfetbfcfl853feJi4:5i<fei-SXSi:, 

gp^^vy^v^L, mmw®*i&f&~t z>T.nk*G-rz> m#m 7 k&mkd?^ 

9. mmmmmtK mtR&m*ft<D9tm\zmmtx*>&m»mks mm 

14 



WO 98/57361 



PCT/JP98/02566 



i o. HufE^:ip:m^, 
Sigh 

1 1. UtifES&i ¥^^a*1SwS^®^J^*®coW«^, ^$&«#j#F 

12. B&3BI&ilSa J * 

^ffi £^cM<^MK:S^ . MIBS«0{ig^:J6 £fr 9lSi, 

1 3 (C|E^<D^^i* 0 

15 



WO 98/57361 PCT/JP98/02566 

i6. mmf'^ xmmm&mx so i ^^-e^sr tzwrnt-tz 



16 



WO 98/57361 



PCT/JP98/02566 




1/5 



WO 98/57361 



PCT/JP98/02566 




2/5 




FIG.3D FI6.3E 





3/5 



WO 98/57361 PCT/JP98/02566 



FIG.5 




4/5 



98/57361 



PCT/JP98/02566 




5/5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/02566 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI* H01L21/02, H01L21/027, H01L21/30, H01L21/46, H01L21/68, 
H01L27/12 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 H01L21/02, H01L21/027, H01L21/30, H01L21/46, H01L21/68, 
H01L27/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1972-1994 
Kokai Jitsuyo Shinan Koho 1973-1994 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP, 6-232221, A (Fuji Electric Co., Ltd.) 
(Family: none) 

19 August, 1994 (19. 08. 94) Figs. 1 to 3 


1-3, 5-7 

4, 8-13, 
15-16 


! X 


JP, 58-207621, A (Hitachi, Ltd.) (Family: none) 
3 December, 1983 (03. 12. 83), 

Figs. 2, 3, 6 ; Claims ; page 2, lower left column, 
lines 5 to 7 


1, 5, 6 


X 


JP, 2-125412, A (Yamaha Corp.) (Family: none) 
14 May, 1990 (14. 05. 90), 
Figs. 1 to 5 


1# 5, 6 


X 


JP, 9-162085, A (Sansei Denshi K.K. ) (Family: none) 
20 June, 1997 (20. 06. 97), 
Figs. 2 to 4 


1, 5, 6 



[x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



"A" 



•or 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later than 
the priority date claimed 



"T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
1 September, 1998 (01. 09. 98) 


Date of mailing of the international search report 

8 September, 1998 (08. 09. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/02566 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 9-139342, A (Nikon Corp.) (Family: none) 
27 May, 1997 (27. 05. 97), 
Fig. 5 

JP, 9-115816, A (Nikon Corp.) (Family: none) 
2 May, 1997 (02. 05. 97) , 
Figs. 4, 7 

JP, 8-306763, A (Nikon Corp.) (Family: none) 
22 November, 1996 (22. 11. 96), 
Figs. 3, 7 

JP, 5-129258, A (Hitachi, Ltd.) (Family: none) 
25 May, 1993 (25. 05. 93), 
Figs. 1 to 9 

JP, 8-279605, A (Sony Corp.) (Family: none) 
22 October, 1996 (22. 10. 96), 
Fig. 1 



4, 8, 13, 14 



4, 8, 13, 14 



4, 8, 13, 14 



11-12, 16 



10-12, 16 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



MMHEttS 



H&lttiJ8#-g- PCT/JP98/0 2 56 6 



a. ^wtos-f *>ftm<Dftm mm<ft$f&m (ipo ) 

Int CI" H01L21/02, H01L2 1/0 27, H01L21/30, H01L21/46, 
HO 1 L2 1/6 8, H01L27/12 



fflg.*'froiz%i'm&®- (m&wm-ftm (ipo ) 

Int CI* H01L21/02, H01L2 1/0 2 7, H01L21/30, H0 1L2 1/46, 
H01L21/68, H01L27/12 



B*3SJB3r2t£jfa 1972-199 4*£ 

B*2tWm/88i5&5i:$a 1973-199 4^ 



Y 

X 



JP, 6-232221, A (*±«»Wc^C:#4t) h 7 

19. 8 8. 1994 (19. 08. 94) (^1-3 HI) 



JP, 58-207621, A (**5fc£ttB &»f£Br) i^Tf h 
77^*L) 03. 12,8. 1 9 8 3 (0 3. 1 2. 8 3) (^ 
2, 3, 6 HI) #ffFM^O«Ba, M2M^TffiB^5-7fT) 

JP, 2-125 4 12, A (+"^/N*feS^f%t) {/*TV h?T 5 
y^L) 14. 5^. 1990 (14. 05. 90) (Sg 1 - 5 

m) 



1-3, 5 - 
7 

4, 8-13 
, 15-16 
1, 5, 6 



1, 5, 6 



(Jl*Sr#-t-) 

roj qSS»wj;S9i^ ffiffl, Smyrna.-*- 5 XiR 

rpj nisaMBMr-?* ^m^m^m^mt&tti^mm 



TTJ BISWAS Xttffi5fcB&Kl^£*vfc:£flft-Cfc<>-C 

fYj ^HarofcSJtSl-Cfeo-C, £0Btft£tt«>l£l 
r&j is]— ^xv' h7r 5 



0 1. 0 9. 9 8 



Oft, 0 9 , 98 



n*m¥r&lt (isa/jp) 
SffiS^- 100-8915 
«^ffi=fRfflE^a5BaHTB 4#3^ 



4M 



7 7 3 



miS*^" 03-3581-1 101 ft%k 3 4 6 1 



«SPCT/ISA/2 10 («2'<-^) (1 992^7^) 



m&mm&flr pct/jp9 8/02 see 



x 



J P, 9-162085, A 

2 0. 6M. 1997 (20 
JP, 9-13934 2, A 

2 7, 1997 (27 

JP, 9-115816, A 

0 2. 5 J!. 1 9 9 7 (0 2 
JP, 8-306763, A 

2 2. 11^. 1996 (2 
J P. 5-129258, A 

25. 5£. 1993 (25 

JP, 8-279605, A 
5 V U) 

2 2. 101. 1 9 9 6 (2 



. 0 6. 9 7) (02-4EI) 

.0 5.9 7) (S5H) 
Cj*5££M±-=V) 
.0 5. 9 7) (04, 7HI) 
«*5*£?tfc- =1 ^) y>7 7 
2. 11. 9 6) (MZ, 7M) 

. 0 5. 9 3) (IB 1 - 9 13) 

2. 10. 9 6) (mim) 



mm-rz 



1, 5, 6 



4, 8, 
13, 14 



4, 8, 
13, 14 



4, 8, 
13, 14 



1 1-12, 
1 6 



10-12, 
1 6 



iSPCT/ISA/2 10 m2^-^<7>mt) (1 9 9 2^7^) 



